Purpose The purpose of this research was to determine (1) associations between multiple lifestyle behaviours and optimal wellbeing and (2) the extent to which five lifestyle behaviours-sleep, physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake-cluster in a national sample. Method A national sample of New Zealand adults participated in a web-based wellbeing survey. Five lifestyle behaviours-sleep, physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake-were dichotomised into healthy (meets recommendations) and unhealthy (does not meet recommendations) categories. Optimal wellbeing was calculated using a multi-dimensional flourishing scale, and binary logistic regression analysis was used to calculate the relationship between multiple healthy behaviours and optimal wellbeing. Clustering was examined by comparing the observed and expected prevalence rates (O/E) of healthy and unhealthy two-, three-, four-, and fivebehaviour combinations. Results Data from 9425 participants show those engaging in four to five healthy behaviours (23 %) were 4.7 (95 % confidence interval (CI) 3.8-5.7) times more likely to achieve optimal wellbeing compared to those engaging in zero to one healthy behaviour (21 %). Clustering was observed for healthy (5 %, O/E 2.0, 95 % CI 1.8-2.2) and unhealthy (5 %, O/E 2.1, 95 % CI 1.9-2.3) five-behaviour combinations and for four-and three-behaviour combinations. At the twobehaviour level, healthy fruit and vegetable intake clustered with all behaviours, except sleep which did not cluster with any behaviour. Conclusion Multiple lifestyle behaviours were positively associated with optimal wellbeing. The results show lifestyle behaviours cluster, providing support for multiple behaviour lifestyle-based interventions for optimising wellbeing.
Introduction
Positive health is an emerging paradigm where health is considered beyond the absence of disease [1] [2] [3] . Within this paradigm, optimal wellbeing, or flourishing as it is also referred, epitomises positive health. Optimal wellbeing has been operationalised as a multi-dimensional construct incorporating measures of feeling good (e.g. positive emotion, vitality, and resilience) and functioning well (e.g. engagement, competence, and meaning) [4] . Recent epidemiological evidence shows the prevalence of optimal wellbeing in New Zealand is low, with 75 % of the population failing to achieve optimal wellbeing [5] . Similarly, low levels of optimal wellbeing have been reported in many European countries [4] . It is evident from these findings that identifying and promoting behaviours associated with increased wellbeing is warranted.
Walsh [6] argues health professionals have significantly underestimated the importance of lifestyle behaviours for mental health. There is now plausible evidence to indicate individual healthy lifestyle behaviours are associated with optimal wellbeing [5, 7] . Furthermore, findings from a recent study show those who engage in fewer health risk behaviours were more likely to be satisfied with their lives [3] . However, it is currently unknown whether a similar positive association occurs between engaging in multiple healthy lifestyle behaviours and optimal wellbeing. As well as understanding the relationship between multiple behaviours and optimal wellbeing, examining the distribution of these behaviours within the population would be useful for intervention planning [8] . If lifestyle behaviours cluster, interventions targeting multiple lifestyle behaviours may be more efficient and costeffective than promoting lifestyle behaviours in isolation [9] .
Clustering can be used to examine whether lifestyle behaviours co-occur or occur independently in a population [10] . In previous studies, between three and five lifestyle behaviours have been dichotomised into healthy (e.g. meets physical activity recommendations) and unhealthy (e.g. does not meet physical activity recommendations) behaviours and the clustering of healthy and unhealthy behaviour combinations have been explored [10] [11] [12] [13] . Whilst there is now increasing international research in this area, evidence on the clustering of lifestyle behaviours in New Zealand is limited and the findings mixed [12, 13] . Tobias et al. [12] , for example, examined the clustering of four lifestyle behaviours-physical activity, fruit and vegetable intake, alcohol, and smoking-in a sample of 10,241 New Zealand adults with no history of cardiovascular disease or cancer. The authors found unhealthy lifestyle behaviours clustered together; however, healthy lifestyle behaviours clustered to a lesser degree. In a more recent study, Williden et al. [13] examined the clustering of body mass index and two lifestyle behaviours-physical activity and fruit and vegetable consumption-in a sample of 1296 whitecollared employees. In contrast to the results of Tobias et al. [12] , no evidence was found to support the clustering of healthy or unhealthy lifestyle behaviours [13] . These contrasting findings indicate further research is needed to develop a more comprehensive understanding of the distribution of lifestyle behaviours in New Zealand.
The selection of lifestyle behaviours has varied in both the international [8, [14] [15] [16] [17] and national [12, 13] clustering literature. Nonetheless, most of the lifestyle behaviours investigated in these studies were chosen due to their explicit associations with chronic disease (e.g. lack of physical activity, inadequate fruit and vegetable intake, alcohol consumption, and smoking) [8, [12] [13] [14] [15] [16] [17] . Few studies have, however, explored the clustering of other lifestyle behaviours-including sedentary behaviour, sleep, or sugar consumption-which are associated not only with health [18] [19] [20] but also with wellbeing [5, 21] . There is now evidence to show sedentary behaviour, for example, is adversely associated with health [18] and wellbeing [5, 21] , independently of physical activity. Similarly, inverse associations between sugar consumption and health [20] and wellbeing [5] have been documented in the literature. Understanding how lifestyle behaviours, associated with health and wellbeing, are dispersed across the population would be useful for informing positive health interventions. The aims of this study are twofold: (1) to advance the literature by determining the association between multiple lifestyle behaviours and optimal wellbeing and (2) to extend beyond conventional behaviours to determine the extent to which behaviours-including sleep, physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake-cluster in a national sample of New Zealand adults.
Methods Study Design
Data were drawn from the Sovereign Wellbeing Index (Round 1), a cross-sectional study of wellbeing in New Zealand which has been described in detail elsewhere [5, 22] . Ethical approval to conduct the study was granted by the Auckland University of Technology Ethics Committee (AUTEC 12/201).
Participants
Participants were recruited from the largest commercial database in New Zealand. A total of 38,439 New Zealand adults (aged over 18 years) were invited via email to participate in a web-based wellbeing survey. The web-based survey utilised a point-and-click interface and included 134 questions on wellbeing, health and lifestyle, and socio-demographics. Data were collected between September 2012 and October 2012. All participants provided informed consent prior to entering the survey.
Measures
Measures specific to the current study only are described in detail below.
Lifestyle Behaviours
Five lifestyle behaviours were selected for inclusion in this study: sleep, physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake. Each lifestyle behaviour was dichotomised into healthy and unhealthy categories.
Sleep was measured using a single item (How much of the time during the past week did you experience restless sleep?) drawn from the European Social Survey (Round 6) [23] . Similar to previous research, responses were dichotomised into healthy (experiencing restless sleep none/almost none of the time or some of the time) and unhealthy (experiencing restless sleep most or all/almost all of the time) categories [24, 25] .
Physical activity and sedentary behaviour were measured using the Lifestyle Physical Activity and Sedentary Scale, an original scale developed for the Sovereign Wellbeing Index [26] . Physical activity was assessed using six items which took into account lifestyle physical activity, active transport, and purposeful exercise. Responses were used to profile individuals' physical activity as very low, low, moderate, or high. Very low and low physical activity profiles were classified as unhealthy (i.e. falling substantially below or doing some activity but unlikely to be meeting the Ministry of Health's guidelines for physical activity), whilst moderate and high physical activity profiles were classified as healthy (i.e. meeting or exceeding the Ministry of Health's guidelines for physical activity) [27] .
Sedentary scores were calculated using a single-item sitting question (How much of the time during the past week did you spend sitting?) from the Lifestyle Physical Activity and Sedentary Scale [5, 26] . Based on their responses, the participants were classified as having very low (none/almost none of the time), low (a little of the time), moderate (some of the time), or high (most or all/almost all of the time) sedentary levels. There are currently no standardised thresholds for classifying unhealthy and healthy levels of sedentary behaviour. The following dichotomies were, therefore, utilised for this study: low and very low sedentary levels were classified as healthy; moderate and high sedentary levels were classified as unhealthy.
Sugary drink consumption was used as a proxy for sugar intake and was assessed using a single-item question (How often during the past week did you drink sugary beverages?) [28] . Respondents were instructed to include all energy drinks, carbonated drinks (i.e. fizzy drinks), fruit juice, and cordial (diet drinks were excluded). Current Ministry of Health guidelines were used to classify sugary drink consumption as healthy (<1 time/week) and unhealthy (≥1 time/week) [27] .
Fruit and vegetable intake were measured using two questions drawn from the New Zealand Health Survey [28] . The questions asked participants to report on average how many servings of fruit and vegetables they had each day over the past week. Current Ministry of Health guidelines were used to classify fruit and vegetable intake as healthy (≥2 servings of fruit and ≥3 servings of vegetables) or unhealthy (<2 servings of fruit or <3 servings of vegetables) [29] .
Optimal Wellbeing
Optimal wellbeing was treated as a binary variable and was calculated using a modified version of Huppert and So's flourishing scale [4, 30] . Ten items, originally drawn from the European Social Survey (Round 6) [31] , were used to calculate optimal wellbeing. The ten items included measures of happiness, vitality, optimism, resilience, self-esteem, emotional stability engagement, meaning, optimism, and positive relationships [4] . These items combine both hedonic (feelings) and eudaimonic (functioning) aspects of wellbeing and were designed to mirror the internationally agreed criteria for depression and anxiety [4] . Items were rated on 4-point to 11-point Likert scales [30] . All items were phrased in a positive direction except for the item measuring resilience, which was reverse coded. The thresholds of Hone et al. [30] were used to calculate whether participants met the criteria for each item. Optimal wellbeing was determined as meeting the thresholds for positive emotion (happiness), four out of five features of positive characteristics (vitality, optimism, resilience, self-esteem, emotional stability), and three out of four features of positive functioning (engagement, meaning, optimism, positive relationships) [30] .
Data Analysis
Multiple Lifestyle Behaviours and Optimal Wellbeing Firstly, the prevalence of healthy and unhealthy dichotomies was calculated for each lifestyle behaviour. To determine whether engaging in multiple healthy lifestyle behaviours was associated with optimal wellbeing, the prevalence rates of the sample engaging in zero to five healthy lifestyle behaviours were calculated. Binary logistic regression analyses (IBM SPSS Statistics version 19 for Windows) were used to calculate crude and adjusted (age, gender, ethnicity, and household income) odds ratios and 95 % confidence intervals (CI) for being in the optimal wellbeing group. The alpha was set at p < 0.05 to determine statistical significance.
Clustering Clustering ratios (observed prevalence/expected prevalence), 95 % CIs, and the prevalence of optimal wellbeing were calculated for all possible healthy and unhealthy two-, three-, four-, and five-behaviour combinations. The observed prevalence was calculated as the proportion of the sample in each behaviour combination examined in this study. The expected prevalence was calculated by multiplying the observed prevalence of the individual behaviours together (e.g. healthy sleep*healthy physical activity) [13] . These clustering ratios were used to determine whether lifestyle behaviours clustered or occurred independently in the sample. Ratios >1 indicated clustering (i.e. the observed prevalence is higher than the expected prevalence); ratios <1 indicated that the behaviours occurred independently [12, 32] .
Results

Participant Characteristics
In total, 9962 New Zealand adults completed the survey. Participants were excluded from analysis if they were missing data from any of the five lifestyle behaviours (5 %; n = 537). Thus, valid data were available from 9425 (47 % male) participants. Table 1 provides a summary of the participant characteristics.
Prevalence of Individual Behaviours
Of the total sample, 69 % experienced healthy sleep, 58 % had healthy levels of physical activity, 60 % had healthy sedentary levels, 43 % had a healthy consumption of sugary drinks, and 25 % had a healthy fruit and vegetable intake.
Multiple Lifestyle Behaviours and Optimal Wellbeing
Overall, 5 % of the sample reported not engaging in any healthy lifestyle behaviours and 5 % reported engaging in all five healthy lifestyle behaviours over the past week (Fig. 1) .
Optimal wellbeing data were available for 9235 participants. In total, 24 % of the sample met the criteria for optimal wellbeing. Table 2 shows the prevalence of optimal wellbeing and the likelihood of being in the optimal wellbeing group based on the number of healthy lifestyle behaviours endorsed. The adjusted odds ratios show that those engaging in four or five healthy lifestyle behaviours were 4.7 (95 % CI 3.8-5.7) times more likely to fall into the optimal wellbeing group compared to those engaging in zero to one healthy lifestyle behaviour.
Clustering Tables 3 and 4 show the clustering ratios, 95 % CIs, and the prevalence of optimal wellbeing for two-, three-, four-, and five-lifestyle behaviour combination patterns.
Five-Behaviour Combinations Clustering-indicated by a ratio >1.0-was observed for both the healthy and unhealthy five-behaviour combinations. The observed prevalence of having all five healthy (cluster ratio 2.0, 95 % CI 1.8-2.2) or unhealthy (cluster ratio 2.1, 95 % CI 1.9-2.3) behaviours was higher than could have been expected on the basis of the individual probabilities of the five behaviours alone. In total, 47 % (95 % CI 43-51) of people who met the guidelines for all five healthy behaviours were classified as having optimal levels of wellbeing. Conversely, 6 % (95 % CI 4-8) of the unhealthy group were classified as having optimal levels of wellbeing.
Four-Behaviour Combinations
Clustering was observed in all four-behaviour combinations. The greatest degree of clustering was observed between the healthy combination of sleep, physical activity, sedentary behaviour, and fruit and vegetable intake (2.1, 95 % CI 2.0-2.3). In total, 10 % of the sample met these four healthy behaviours and the prevalence of optimal wellbeing within this group was 44 % (95 % CI 40-47). Of the unhealthy behaviour combinations, the greatest degree of clustering was observed between sleep, physical activity, sedentary behaviour, and sugary drinks (1.8, 95 % CI 1.6-1.9). For this group, the prevalence of optimal wellbeing was 6 % (95 % CI 4-8 %).
Three-Behaviour Combinations A degree of clustering was observed between all three-behaviour combinations, except the healthy combination of sleep, physical activity, and sugary drinks (1.1, 95 % CI 1.0-1.1). Of the healthy behaviour combinations, the greatest degree of clustering was observed between physical activity, sedentary behaviour, and fruit and vegetable intake (1.4, 95 % CI 1.3-1.5) and between physical activity, sugary drinks, and fruit and vegetable intake (1.4, 95 % CI 1.3-1.4). For the unhealthy behaviours, physical activity, sedentary behaviour, and sugary drink consumption (1.5, 95 % CI 1.4-1.6) and physical activity, sedentary behaviour, and fruit and vegetable intake (1.5, 95 % CI 1.4-1.6) showed the greatest degree of clustering.
Two-Behaviour Combinations
Most of the healthy and unhealthy two-behaviour patterns showed a degree of clustering. For the healthy lifestyle behaviours, the greatest degree of clustering was observed between physical activity and sedentary behaviour (1.2, 95 % CI 1.1-1.2) and between sugary drink consumption and fruit and vegetable intake (1.2, 95 % CI 1.1- In summary, the greatest degree of clustering was observed between the healthy combination of sleep, physical activity, sedentary behaviour, and fruit and vegetable intake and the unhealthy combination of sleep, physical activity, sedentary behaviour, sugar drinks, and fruit and vegetable intake. The prevalence of optimal wellbeing was higher in the healthy behaviour combinations compared to the unhealthy behaviour combinations.
1.2). A healthy fruit and vegetable consumption clustered with
Discussion
The first aim of this study was to determine the association between multiple lifestyle behaviours and optimal wellbeing in a national sample of New Zealand adults. The results showed a positive association between the number of healthy lifestyle behaviours endorsed and the likelihood of achieving the criteria for optimal wellbeing. Those engaging in four or five healthy lifestyle behaviours were 4.7 (95 % CI 3.8-5.7) times more likely to achieve the criteria for optimal wellbeing compared to those engaging in none or one healthy lifestyle behaviour. The second aim of this study was to investigate the extent to which five lifestyle behaviours-sleep, physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake-clustered. In this study, clustering was observed for healthy and unhealthy five-, four-and threebehaviour combinations, though the extent to which the behaviours clustered varied. Evidence of clustering was less consistent for the two-behaviour combinations.
The findings from this study indicate engaging in multiple lifestyle behaviours may have a synergistic effect on optimal wellbeing. We show the likelihood of achieving optimal wellbeing increases with the number of healthy lifestyle behaviours endorsed. Nearly 50 % of the group engaging in all five healthy behaviours met the criteria for optimal wellbeing, compared to just 6 % of those engaging in no healthy lifestyle behaviours. Our results are consistent with previous research which has shown that engaging in fewer health risk behaviours is associated with increased satisfaction with life [3] . It was, therefore, concerning to find only 5 % of the sample engaged in all five healthy lifestyle behaviours. Similar low prevalence rates (3-8 %) for meeting multiple healthy lifestyle behaviours have been reported elsewhere [13, 14, 17] .
Although causation cannot be inferred from our data, findings from intervention studies provide evidence to suggest improvements in isolated behaviours result in improved wellbeing outcomes [33] . Findings from a recent study, for example, show participation in a 4-week fitness programme had a significant and positive effect on satisfaction with life [33] . There is also emerging research to suggest the influence of multiple healthy lifestyle behaviours on optimal wellbeing is biologically plausible [34] . Engaging in healthy lifestyle behaviours enhances neuroplasticity by reducing inflammation and increasing the expression of brain-derived neurotrophic growth factor [35, 36] . Research shows neuroplasticity is essential for many of the dimensions underpinning optimal wellbeing such as creativity, exploration, and curiosity [7, 34] . Engaging in a combination of healthy behaviours which cause an overall reduction in inflammation and enhancement in Fig. 1 The proportion of the sample engaging in nil to five healthy lifestyle behaviours. The participants were asked to report on their engagement in five lifestyle behaviours (sleep, physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake) over the past week Table 2 Prevalence and likelihood of being in the optimal wellbeing group based on the number of healthy lifestyle behaviours endorsed (n = 9235) Non-optimal wellbeing, n (%) Optimal wellbeing, n (%) CI confidence interval a Adjusted for age, gender, ethnicity, and household income brain-derived neurotrophic growth factor is, therefore, likely to have positive implications for wellbeing.
International research provides compelling evidence to support the clustering of lifestyle behaviours [16] . Previous studies show lifestyle behaviours cluster at both ends of the unhealthyhealthy spectrum, with more people than expected engaging in all unhealthy behaviours or all healthy behaviours [14, 16, 37] . Despite the inclusion of different lifestyle behaviours-including sugary drink consumption, sedentary behaviour, and sleep-the results of the current study are consistent with this international research showing clustering at both ends of the spectrum. Nonetheless, the results from the current study contrast with those of previous national research which has provided little evidence to support the clustering of lifestyle behaviours in New Zealand [12, 13] . These differences may be attributed to the number and type of lifestyle behaviours included, the use of a homogenous sample [13] , or the exclusion of people diagnosed with cardiovascular disease or cancer [12] . O/E observed prevalence/expected prevalence To our knowledge, the current study is the first to examine the extent to which sleep, physical activity, sedentary behaviour, sugary drink consumption, and fruit and vegetable intake cluster. It was interesting to note that the healthy combination of sleep, physical activity, and sugary drink consumption was the only three-behaviour combination which did not cluster (1.1, 95 % CI 1.0-1.1). Furthermore, at the two-behaviour level, sleep did not cluster with any other behaviour, though it clustered at the three-, four-and five-behaviour level. In contrast, physical activity and sedentary behaviour clustered to the greatest degree, particularly for the unhealthy combination (1.4, 95 % CI 1.3-1.4). Although these two behaviours are each independently associated with health [18] and wellbeing [5, 21] , the current study indicates they occur among the same people in the population suggesting both behaviours should be targeted in interventions. It was also interesting to find that, for healthy behaviours, the greatest degree of clustering was O/E observed prevalence/expected prevalence not observed between all five behaviours. Rather, the fourbehaviour combination of sleep, physical activity, sedentary behaviour, and fruit and vegetable intake showed a greater degree of clustering. Based on these results, lifestyle interventions should target multiple behaviours, though increased emphasis should be placed on increasing physical activity, minimising sedentary behaviour, improving sleep, and consuming fruit and vegetables. Due to the cross-sectional design of clustering studies, it is difficult to determine why lifestyle behaviours cluster together, especially at the unhealthy and healthy ends of the spectrum. Clustering may partly be explained by social and environmental factors [38] . There is, however, some evidence to suggest the clustering of lifestyle behaviours may be influenced by a behaviour-biochemistry feedback loop [39] . For example, several researchers have demonstrated a negative behaviour-biochemistry feedback loop in their research [39] [40] [41] [42] . They show chronically raised insulin resulting from poor lifestyle choices-such as a poor-quality diet, sedentary behaviour, and poor sleep-blocks leptin signalling to the hypothalamus. As leptin is an energy-regulating hormone, the body's ability to regulate energy is impaired. This results in the body initiating an adaptive response to Bstarvation^; individuals will feel like eating more and moving less, despite having consumed calories in excess [41] . It is plausible a similar positive feedback loop may exist.
The evidence to support clustering in the present study raises the possibility of employing multiple behaviour change interventions to enhance wellbeing. There is currently a small, but growing, body of work in which the utility of multiple behaviour change interventions has been explored [43] . Several benefits of multiple behaviour change interventions have been identified at both the individual and population levels [9] . For individuals, successfully improving one or more lifestyle behaviours may lead to the confidence and self-efficacy to improve others [9] . At the population level, there is evidence to suggest that targeting multiple behaviours concurrently is likely to be both efficient and cost-effective [9] . An intervention targeting the five behaviours we examined, for instance, would have relevance to 95 % of our sample as only 5 % of our sample engaged in all five healthy lifestyle behaviours. Conversely, an intervention focusing on just physical activity would only have relevance to the 48 % of the sample not engaging in the behaviour. Given the potential benefits, further research investigating the use of multiple behaviour change interventions for improving wellbeing outcomes is warranted.
Strengths of this study include the use of a large heterogeneous sample which represents New Zealand adults across a range of age, income, and ethnic demographics. Limitations of the study include the cross-sectional design, which precludes the ability to infer causation. Further, the web-based recruitment strategy may also be considered a source of bias.
However, findings from a review paper show the age, gender, income, education, and health status of subjects responding to a web-based survey are comparable to those responding to traditional modes of data collection [44] . Notwithstanding the study's limitations, this research shows diverse behaviours including sleep, sedentary behaviour, and to a lesser degree sugary drink consumption cluster with physical activity and fruit and vegetable intake. Furthermore, this research advances both the public health and positive psychology literature to show, for the first time, that lifestyle behaviours associated with the optimal wellbeing cluster.
Conclusion
This research has shown there is a positive association between the number of healthy lifestyle behaviours endorsed and optimal wellbeing. Furthermore, the findings support the notion that lifestyle behaviours cluster at both ends of the healthy and unhealthy spectrum. These results suggest further research investigating the use of multiple behaviour change interventions for improving optimal wellbeing is warranted.
